ABSTRACT. We apply projection operator techniques to the computation of the natural frequencies of oscillation for three symmetrically coupled mechanical systems. In each case, the rotation subgroup of the full symmetry group is used to determine the projection operators with the result that the Lagrangian must be expressed in terms of complex-valued coordinates. In the coordinate system obtained from the action of the projection operators upon the original coordinates, the Lagrangian yields equations of motion which are separated to the maximum extent made possible by symmetry considerations.
If we define the n-dimensional column vector, X by the notation X col(XlX2"''xn) we [4] , [S] The action of these operators on the basis {u 1 u 2 -'-,u } will produce n a new basis of symmetry coordinates wth which it is possible to exploit the geometric symmetries of the system to the maximum extent in the solution of the equations of motion [6] That is, from the new coordinates, we construct -i -I a unitary matrix U such that UTU and UVU will assume block diagonal forms which lead to significant simplifications in the equations of motion.
In general, the entries in U will be complex, leading to transformed velocities and displacements with real and imaginary components. SOLUTION. We take the symmetry group to be C 3 {E, R(120 ) R(240)} which is a subgroup of the full symmetry group C 3v
The irreducible representations over are given by . . r (4) 
